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ie  &  rsriev  of  literature  from  August 

1961  on  tho  state  of  eighties sneaa  vlt h  priajary 
enphaels  on  the  physiological  aspect  vitJ,  asm 
engineering  documentation  Included. 

The  references  are  Holed  alpha.be tiocllj  by 
periodical  title  an<‘  corporate  author  in  oaa 
alphabet.  Both  an  author  and  subject  todeat 
follows  the  bibliography. 


i 


NORTH  AMSRiC AN  AVIATION,  IMR. 


W* ACM  »»vj  INFORMATION  ^YfTTtSMt  DIVIHON 


SID  6l4&? 


TAEU3  a?  CCHTE!*K* 


AESmOT  i 

f ABIE  CF  CONTENTS  U 

ZmODUOTEH  ill 

BIBIIOQJUFWr  1 

AUTHOR  IKDSX  •  31 

SUBJECT  INDEX  37 


M15*-£-6 


NORTH  AMERICAN  AVIATION.  INC. 


nr  Am  mn*  INWAMATION  fFWmma  0(VMiftN 


sro  6i«Ul4? 


INTRODUCTION 


Strictly  defined,  weigh tlessnesB  means  complete  end  total  absence 
of  weight  or  xero  gravity.  Ibis  word  ia  loosely  used  to  denote 
eubgravlty  or  a  gravitational  force  of  less  than  "one  g*. 

In  space  flight  a  state  of  weightlessness  exists  when  the  gravita¬ 
tional  pull  Of  the  earth  or  other  celestial  bodies  is  at  eoro.  Ih 
euch  a  state  objects  and  subjects  tend  to  float.  Medical  experi¬ 
mentation  reveals  that  under  such  a  condition,  humans  and  animals, 
bocausa  of  proprioceptive  deprivation  tend  to  become  disoriented 
and  confused  but  can  still  adapt  becauee  the  tactile  and  visual 
references  are  operative  (unless  blackout  occurs).  The  space  flight 
of  the  Soviets  indicates  that  there  is  little.  If  any,  loos  of 
locomotion  and  muscular  control,  . 

Since  research  on  weightlessness  goes  back  to  19b7  (at  least),  this 
bibliography  only  attempts  to  gather  the  recent  material  from  open 
and  closed  sources.  Further  source  are  ths  bibliographies  which 
are  listed  in  the  subject  index  and  the  "Index  Medieue"  which  was 
not  used  in  the  compilation  of  this  bibliography. 

This  bibliography  presents  a  review  of  the  literature  on  the  subject. 
With  the  exception  of  a  few  samplings  from  earlier  literature  the 
references  ter 5  to  range  from  1957  to  August  1961.  Material  prior 
to  1957  can  be  readily  obtained  by  utilizing  bibliographies  oited 
in  this  report. 

Items  ex®  listed  alphabetically  by  periodical  title  and  corporate 
author  in  one  alphabet.  Please  request  material  from  Technical 
Information  Center  (TIC)  on  tho  usual  "Request  for  Data"  form. 

Armed  Services  Technical  Information  Agonoy  (ASTIA)  AD  document 
numbers  have  been  given  when  available  to  facilitate  ordering  from 
TIC. 
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BIBLIOGRAPHY 


ADVANCES  IK  THE  ASTROHAUTICAL  BOOTES,  PE0«3XmS  OP  TK3 

sixth,  aa»si  January  i960. 

New  York,  Macmillan  Company,  1961. 

BASIS  RESEARCH  IN  ASTROBIOZjDGY.  Richard  S.  Toungt  317-327. 

This  discussion  pertains  to  one  group  of  expsrtetnts  aimed 
at  determining  the  effect  of  g®ro  gravity  on  two  bealo 
cellular  phenomena  -  fertilisation  ®d  coll  di  vie  ion.  Tba 
sea  urchin  eggs  and  sperm  vara  used,  and  a  div3.ee  waa 
designed  by  means  of  which  eporn  end  eggs  wore  mixed  at  the 
end  of  the  acceleration  phase  of  the  flight  and  fertilisation 
vac  accomplished  during  weightlessness.  Sms  of  these  eggs 
wore  fixed  during  re-entry  and  erne  wsra  allowed  to  develop 
for  study  after  recovery.  Cell  division  was  studied  in  esuoh 
the  earns  way*  The  techniques  end  results  ere  Alcousasd. 


AERONAUTICAL  SYSTffiS  DIVISION.  TR  61-166. 

WEIGHTLESSNESS  AND  PERFORMANCE ,  A  REVIEW  OF  LCTRATURS. 

J.  P.  Loftus  and  L.  R.  Hammer.  Wright-Pettorsm  Air  Force 
Base,  Ohioi  August  1961,  5h  pages. 

The  implications  of  weightlessness  as  encountered  in  space 
flight  ar®  disoussod  end  the  known  research  dealing  with  the 
psychological  end  physiological  affects  of  sere  gravity  la 
critically  reviewed.  Topics  ®ra  grouped  under  tho  heading® 
of  orientation,  psychemotor  performance,  and  physiological 
functions,  with  a  special  section  on  methods  of  research. 

Th®  major  problem  area  indicated  is  the  effect  of  weightiest®" 
ness  on  gravity  oriented  sensory  mschanissaa,  partioiil&rly  the 
vestibular  apparatus,  and  consequently,  on  both  physiological 
functions  end  psychomotor  performance.  An  extensive  biblio¬ 
graphy  is  included. 
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aero/spacs  Eiara®,  19*3 6^9,  Mar  w's* 

GRAVITY  FRO BIEMS  IN  MANNED  SPACE  STATIONS,  C.  C.  Clark  md 

J.  B*  R®3^» 

It  ie  shows  that  mor©  hiwaa  rcperlcmo©  at  gar©  g  mmt  b§ 
available  before  one  can  eonolud©  uhothor  it  is  better  while 
in  epao®  to  etsy  at  gore  g,  ©r,  by  rotation,  to  ssalntaltt 
certain  centrifugal  acceleration,  ©?  to  havs  AlisnaAt® 
periods  at  gers  g  and  at  highs?  gj  tabl®  ahmdsg  anteal  and 
esu  csosnto  abev©  100,000  fast*  . 


AHO/SPACS  ENGINEERING.  19»X8«23,  l}6,  Sentsolbw  I960. 
ZERO  GRAVITY  MERCURY  CONDENSING  RESEARCH.  J.  G.  Italia. 


AEROSPACE  MEDICINE.  31*^3-51^,  July  I960. 

AIRBORNE  GSR  STUDIES  A  PRELIMINARY  REPORT.  0.  J.  D.  Sohock. 

Evidence  gainsd  from  eubjaot®  visits  war®  aseposed  to  might- 
lgnsnesa  suggests  that  change©  in  GSR  end  heart  rat®  era  du© 
•primarily  to  emotional  factors  rather  t hm  physiological. 


AEROSPACE  MEDICINE.  31*661-669,  August  I960. 

OBSERVATIONS  ON  HEART  RATE  AND  CARDXODYMIICS  DURING 
WE  10! ! T IE3 SNESS «  0.  E.  Burch  end  S.  J.  Ger&themhl. 

Th©  eerie  3  exporironto  which  ®ra  described  ia  thia  aril  els 
indioat®  that  tho  stress©©  vhich  ara  liapofssd  by  v©ightl®#»- 
ness  in  aircraft  and  biological  missile  flights  ax®  wall 
within  the  rang®  of  biological  tolersnc®  for  hmm  md 
animal  organteas. 


AEROSPACE  MEDICINE.  32il37-l).tO,  February  1961. 

PHYSIOIAOICAL  EFFECTS  OF  POSTURAL  DISORIENTATION  BY  TILTING 
DURING  WEIGHTLESSNESS.  B.  0,  King. 

Thic  report  ie  concerned  vith  observation  a  on  labyrinthine 
function,  and  specifically  tho  fvfflotion  of  tho  utricular 
otolith  during  welghtlossnesa. 
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AEROSPACE  MEDICINE.  38ilB3,-J^6 ,  Harth  1951, 

8SKFT0K3  RESULTING  FRO?!  PROLONGS)  2&EK8X09  TD  BBi 
PROEIZH  OF  2ER0  G  ASTHENIA.  A.  Oreybiel  end  8,  Clesfe, 

Tha  principal  objective  of  this  study  was  to  dafeermlna  tha 
effects  of  extended  periods  of  weightlessness  on  tha  fitesa 
of  tha  human  body, 

AEROSPACE  MEDICINE.  32 t 209-217*  Karsh  1961, 

ORIENTATION  TO  THE  VERTICAL  DURING  WAXIER  EMERSION. 

J.  L,  Ereva. 

It  is  shown  that  tho  utricle. 3  art  r©latlw@ly  inefficient  ta  , 
gravity  sensors  when  the  head  is  is  certain  positions*  Tha 
eismlatien  of  esro  gravity  my  os  enhanced  by  utilising 
thSBO  positions  with  water  iassrsies. 


AEROSPACE  MEDICINE.  32*33^0,  April  3961, 

A  STUDY  OF  ANIMAL  REFISfES  DURING  EXPOSURE  TO  SU1GRAVOT 
AND  WEIGHTLESSNESS.  G.  J.  D,  SohoeJc. 

A  resume  of  several  experiments  eenduotad  to  study  tha  role 
of  tha  vestibular  apparatus  during  states  of  subgravity  end 
weightlessness  is  presented,  Bio  animals  u§ad  wore  cats 
which  vers  carried  in  an  eirplans.  Data  was  collected  by 
means  of  a  c&v.sra  recording  the  entasis*  responses. 


AEROSPACE  MEDICINE.  32«33?-l|CO,  Kay  3961, 

FSzuHOSXOlOOlCAL  EFFECTS  OF  WATES-IHf®RSlON»INDW^) 
KXmmMKS.  D.  E.  Oravelina,  «t  el. 

Discussion  of  en  experiment  conducted  on  on®  subject  for  a 
•oven-day  psrlcd  during  whieh  extensive  biologic  data  was 
collected*  end  involving  whole-body  irasrslos  la  watsr. 


AEROSPACE  MEDICINE.  32t719“*72£,  August  1961. 

HAND-EYE  COOIDXNAT  ION  IN  WEIGHTLESSNESS.  T.  D,  Whlteelde. 
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AEROSPACE  MEDICINE.  32 1 726«736,  August  1961. 

PlfiSIOI/DGIC  EFFECTS  0?  A  HIKMNAMIG  ENVIROMTl  SHORT- 
TERM  STUDIES,  D»  E,  Omrslin®  tad  0.  W.  Barnard. 

Bsperlmostal  investigation  of  the  effects  upon  hwsaan  beings 
e t  6,  12,  tad  2tj  hours  of  vator  irnmrsten.  Tllt«table  assd 
heat-shasi'bsr  tests  are  mad®,  and  responses  to  hs&terd 
deceleration  are  studied.  F&rtineot  psychossoter  teste  end 
evaluations  of  nusole  etrssgth  era  alio  dissussM. 


AIRCRAFT  &  HISS  ms.  3{02*>03,  July  I960. 

BICKECHAHIC3  OF  WEXOHTIfiSSNESS.  H.  T.  8,  J?§rtgb$rg. 


AIRCRAFT  &  HISSIIES.  1*526-29,  Jane  1961.  . 

WJ  APPROACH  TO  ZERO  GRAVITY  TESTS.  R.  B.  Urtm» 

WBousiioa  of  tha  mala  fsaturas  of  the  "Null-Gravity 
Simulator"  dc.valepsd  by  Lockheed's  Georgia  Division,  destped 
to  nullify  man's  visual,  Boohanieal,  #ad  imor-e&r  cu®®  to 
gravity.  The  concepts  of  null-gravity  and  *oro»gravlty  are 
differentiated  and  tha  principles  of  null-gravity  simulation 
arc  studied  as  an  introduction  to  the  subject. 

AIR  FORCE.  1}2i109-110,  April  1 909. 

THE  WEIRD  WORK)  0?  WEIGHTLESSNESS.  W.  IsttVltt. 


AIR  FORCE.  Uu  112-113,  April  1961. 

AIA  IN  A  WEIGHTLESS  DAY'S  WORK.  J»  S.  Bata,  Jr. 

AIR  FORCE.  BALLISTIC  MISSILE  DIVISION.  A  IS  RESEARCH  AM) 
DEVELOPMENT  COMMA!©.  WDZPB  2. 

DISCOVERER  III.  Inglewood,  California!  I960,  00  papa, 
AS-Slil  803 

Diicuss«s  result®  of  experiments  with  I*  mios  ssnt  in  tha 
two  stags  Discoverer. 
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AIR  FORGE.  K3SSIU5  DBVSWFMBIT  C ENTER,  W  gB-3. 

APPARENT  MOTION  OF  A  FIXED  LUMINOUS  MET  DUMB) 
6UB0RATIW  TRAJECTORIES.  0.  J.  D.  Soheak. 

Kollon&n  Air  Force  Rase,  New  Ksslaos  February  19$3» 

AD-135  009. 

Tills  study  vr?  to  determine  the  effects  of  lines? 
aecsleration  end  deceleration  found  in  flying  a  ballistic 
trajectory  on  the  visual  perception  of  a  target  la  tit® 
dark.  Feu?  subjects  observed  a  fixed  luminous  target 
while  the  pilot  ©f  m  F«9!i  aircraft  executed  tbs  ballistic  ' 
trajectory. 


AIR  FORCE.  HIS3II2  DEVELOPMENT  OERTER.  TR  $8«=6. 

SENS®!  REACTIONS  REIATED  TO  VEIQHTLE33NESS  AND  THim 
IMPLICATIONS  .TO  SPACE  FLIGHT.  0.  J.  D.  Sehcsk. 

Holloman  Air  Fore®  Bass,  Naif  Mexico  i  April  195i»  K>  bm«§. 
AD-130  013. 

Discussion  of  the  implications  of  a  esncory-starvcd  environ¬ 
ment  end  comparison  to  the  conditions  that  will  prevail  la 
actual  spsoo  flight.  Aeconsftsndat&ene  for  training  for  future 
apaoa  flight  arc  presented. 


AIR  FORCE,  MISSILE  DEVELOPMENT  CENTER* 

HISTORY  OF  RESEARCH  IN  SUEORAVITY  AND  ZERQ-O. 

J.  S.  Henrshaa.  Holloman  Air  Forco  Rase,  Naw  Ksjdcoi 

Ksy  1908, 

The  subjects  of  subgravity  end  aero -gravity  era  studied  in 
too  fora  of  an  historical  essay.  Method®  of  studying 
various  types  of  subjects  (human,  feline,  redact,  ate.) 
are  discussed  and  results  of  the  experiments  arc  given. 
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22.  AIR  TO R03.  MISSILE  DE7EIORSEBT  CENTER,  TN  $6-15. 

FLIGHT  EXPERIMENTS  ABOUT  HUMAN  REACTIONS  TO  ACCELERATIONS 
'WHICH  ARE  FOLLOWED  OR  PRECEDED  BY  THE  WEIGHTLESS  STATE. 

H.  J.  von  Bookh.  HoUesisa  Air  Force  Bas®,  Vm  Ifes&eo* 
DeOSPlb©*  1 958. 

JUM5U  108 

Th<a  implications  for  planning  of  tm”M  epzoo  flight  era, 
first,  thrust  values  and  ro«sntsy  profiles  urnat  teke  th* 
lows?  eooeleratioa-toloreoos  into  consideration!  Kid 
second,  that  adequate  g-proteetion  Ernst  ho  designed  for 

high  accelerations. 


23.  AIR  FORCE.  MISSILES  DEVELOPMENT  CS3TER,  TN  $9-13. 

PERCEPTION  OF  THE  HORIZONTAL  AND  VERTICAL  111  SMIM^D 
8UB0RAVITC  CONDITIONS.  0.  J.  D.  School?.  Holtaa  Air 
Force  Bass,  New  Kasdeoi  Jm s  1959#  13  pages. 

AD»S3$  l«6b 

Quantitative  exparirsenta  shew  that  in  sWL^'td  cub-gravity 
conditions  with  decreased  propriceopti.it  in»  pcrseptlca 
of  tha  horizontal  end  vertical  is  graa  ly  i  red.  During 
actual  apace  flight,  artificial  gravity  roro^e  m^y  bo 
nested  to  incurs  adequate  human  orientation  during  w®ight» 
lsssnass.  :  "...  - 


2li.  AIR  FORCE,  OFFICE  OF  SCIENTIFIC  RESEARCH.  TN  $8-208. 

BASIC  RESEARCH  IN  THE  FIELD  OF  VISION.  I— OH  THE  ELECTRICAL 
RESPONSE  OF  THE  HUMAN  EYE  TO  RED  STIMULI  OF  DIFFERENT  SHAHS. 
L,  R.  Rositanii  II— EFFECT  OF  PULSE  SHAPE  ON  CRITICAL  FLICKER 
FREQUENCY  AT  DIFFERENT  LUMINANCE  LEVELS.  Marcella  BittJal, 
AD-152  2h9 


25.  Am  FORCE,  PERSONNEL  TRAINING  RESEARCH  COMMAND.  TN  57-101, 
THE  BEHAVIOR  OF  EMERGENT  AND  DESIGNATED  LEADERS  IN  , 
SITUATIONAL  TESTS,  W.  Borgi  July  1957,  10  pages. 

AD-131)  222 
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AIR  RESEARCH  AND  DEVELOPMENT  CCKKAND,  Tit  60~7. 

HUMAN  FACTORS  AT  EXTREME  ATTITUDES  I  SYNOP3E3  AND  BIBLIO¬ 
GRAPHY.  F.  Bragbart  end  E.  Pattlshalls  March  I960, 

111  pages. 

AD-214  3lj8 

Contents 1  Synopsis 
fcole^ 

Behavior  end  parforsisaot 
Acceleration  end  deeslsrsiiea 
WoSghtlesfmasi 
Radiaiiea 
Ihstrumestafcioa 
Bibliography 

AIR  UNIVERSITY  QUARTERLY  REVIEW.  10«121-lU,  Susmsr  1953. 
WEIGHTLESSNESS.  Siegfried  J.  Gerathsvohl, 

Includes  tables  on  responses  of  h7  human  subjects  to  short 
periods  of  virtual  v©ightlossno3»  end  discussion  of 
psychological  aopscte. 

AMERICAN  SOCIETY  OF  MECHANICAL  ENOINEmS  TRANSACTIONS,  SERIES  E. 
28 i 165-170,  Juno  1961. 

TRANSIENT  CAPILLARY  RISE  IN  REDUCED  AND  ZERO-DMVHY  F IE  IDS, 
Robort  Slegsl. 

Experimental  information  glvan  on  tha  trensient  ficf.nillaa7* 
rlsa  of  water  into  vortical  tubas  subjected  to  reduced  rad 
aero-gravity  fields,  Tna  response  in  a  low-gravity  envtrm- 
mant  is  of  interest  in  studying  the  behavior  of  liquid 
systems  for  space  vehielea. 


ARMED  FORCES  MEDICAL  JOURNAL.  11«?S6~?93>  July  I960. 
PERCEPTION  OF  IRE  HORIZONTAL  AND  VERTICAL  IN  SSiUMTS) 
SUFORAVITr  CONDITIONS.  0.  J.  D.  Sohock. 

The  role  of  th®  labyrinth  in  erasing  body  position  under 
sub  gravity  conditions  in  absence  of  peripheral  visual  eu@a 
was  assessed  by  comparing  perception  of  th®  horlsontal  rad 
vertical  on  lend  and  in  water  for  several  body  positions. 
During  weightlessness  in  actual  cpac®  flight,  artificial 
gravity  forces  may  bo  needed  to  ensurs  adequate  human 
orientation. 
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mm  services  teskiigai,  uhoshatzoh  agency. 

BI0«ASTRONAUTIC8»  Arlington  12,  Afirglnl®i  February  1 9$9$ 
157  pages* 

AD-SU  ??5 

A  bibliography  covering  lit, oratr.ro  f?m  1952  to  1958.  It 
comprises  a  list  of  references  to  reports  ralAted  to  the 
biological  problems  of  ep&ca  flight.  fha  reports,  which 
primarily  originate  frosa  Qoven®snt«sp®a8©rsdl  raeesreh 
programs,  %rj  b©  obtains  1  fey  military  egeneies  end  prte® 
eon tree tors  of  military  departaesta* 


ARHSD  SERVICES  TECHNICAL  INFORMATION  A0EK8X. 

BXO«ASTR0NAUTIO3  (SUPPLEMENT).  Arlington  12,  Virginia  I 
February  I960,  L3  pagsa*  .  ■  ‘ 

AB-233  000 

Tills  supplement  is  to  make  available  references  which  h&v® 
been  added  to  ASTIA  since  the  publication  of  the  biblio¬ 
graphy  of  February  1959. 


ARMY  MEDICAL  SERVICE.  RESEARCH  AND  DEVELORfENT  CCS'lHAKD.  Sft-13. 
SOME  OBSERVATIONS  OH  HEART  RATE  AND  CARDI0DXHAMXC8  DtEH?0 
WEIGHTLESSNESS,  Ocorge  S.  Burch  end  Siegfried  J-  Odrathcwohli 
13  November  1959#  2l»  pages. 

AD-2&  2SU 

AEROSPACE  MEDICINE.  3li6$l~6Z9,  August  I960. 

Ceoaldorabls  efforts  were  rads  during  the  loot  decade  to 
determine  the  biomedical  effects  of  cufegravity  end  earo-G. 
Animals  and  men  wore  exposed  to  short  end  moderate  periods 
of  weightlessness)  and  thslr  behavior,  respiration,  end 
cardiovascular  functions  ware  recorded  during  aircraft  and 
rock  at  trajectories,  The  psychological  factors  whleh 
entered  into  the  physiological  phenomena  is  clearly  evident 
through  an  analysis  of  the  data  obtained  in  »ero«0  experiments. 


ARMY  NAVY  AIR  FORCE  JOURNAL,  97»21>  23  Anril  I960. 

KAN  IN  SPINNXfO  TANK  07  WATER  WILL  US?  EFFECTS  OF  WEIGHT- 
.  USSNESS  IN  SPACE. 
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ASTEONAUTICA  ACTA.  2j203,  1 906, 

PERSONAL  EXPERIENCES  DURING  SHORT  PERIODS  OF  WEX0HTZESSNE8S 
REPUTED  BY  SIXTEEN  SUBJECTS,  S.  J.  OtrAthovehl. 

Reactions  to  weightlessness  by  passengers  in  a  JLockhccd  T**33 
flying  a  Keplerlsn  trajectory  e§  revealed  in  Air  Fes5©® 
School  of  Aviation  Madicln®  tests  of  1900  end  1906, 


ASTEONAUTICA  ACTA,  l»K5-8l»,  1918.  . 

FRODUOlKa  THE  UB30HTZSSS  STATS  IK  JIT  AIRCRAFT, 

S,  J.  Ger&thswehl,  et  *1. 

Definition  of  mechanical  principles  of  gravity  gild 
acceleration  for  BfegrsvlcM  state  purposes,  to®  relation- 
ship  between  tea  duration  of  tea  weightless  state  and  peak' 
altitude  of  tee  maneuver  era  diocuased. 


ASTRONAUTICS,  2»32-3li,  7l4»70,  November  1957, 

WEIGHTLESSNESS.  Siegfried  J.  OarftthflwstCL. 

Discussion  of  tea  physical  principles  of  weightlessness,  how 
it  i®  achieved  in  an  aircraft,  and  an  account  of  hwaaa 
reactions  to  this  ph@scm@aa. 


ASTROKMJTICS.  Ut 26-27#  8i}~86,  February  l$&, 

WEIGHTLESSNESS  AND  SPACE  FLIGHT.  H.  J.  von  Beckh. 

Deterioration  of  neuremusoular  coordination  and  disorisate- 
tion  era  considered  to  be  originated  by  tea  weightless  state 
per  ea.  However,  mors  complex  problem©  arise  during 
extended  spas©  flights,  as  wall  as  during  alterant.®  accele¬ 
ration  and  weigh tlossness,  such  as  occurs  during  te®  esoant 
and  re- entry  of  apses  vehicles.  Results  of  experiments  ia 
Jet  aircraft  ar®  oited  to  show  teat  te©  weightless  state 
aggravates  other  physiological  conditions,  which,  in  com¬ 
bination,  posa  serious  problems  to  Ken  in  space  flight. 


ASTRONAUTICS,  hi!t2~h3,  February  1959. 
TIffiY  FLOAT  THROUGH  THE  AIR. 
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ASTRONAUTICS.  Ut2Bt  Junes  1959. 

KEEPING  TOUR  FEET  ON  THE  GROUND  El  SPACE,  J,  A,  Ko'&rm®?, 

A  brief  sots  given  os  outran t  end  projected  experiments 
with  magnatlo  shoos  which  will  allow  men  to  walk  in  nows®! 
fashion"  in  spacecraft  during  periods  off  welghtloaen-sss. 


ASTRONAUT  EC  (STOCKHOLM).  l(l)»9-36,  1958. 

SOME  BIOPHYSICAL  AND  MEDICAL  FROE'5K3  INVOLVED  El  mm 
SPACE  FLIGHT i  A  REVIEW,  0,  J.  Cl«8®ds©a, 

la  English. 

The  reduced  gravity  or  eero  gravity  ispsri tnood  when  ft 
e&tolUto  or  a  space  vehiolo  la  coasting  fro  sly  in  ep  ao« 
is  supposed  to  cause  no  serious  disturbanooa  of  th@  normal 
physiological  functions  of  the  body,  but  orientation  end 
co-ordination  may  ba  difficult  during  ths  weightless  stale 
befora  adaptation  to  tho  now  situation  haa  taken  place,  la 
tha  cese  of  long-Iaeting  trips,  tho  storage  problei®*  of 
oxygen  and  «lr-purif ication  chemicals  as  well  as  of  food  end 
water  may  bsooma  critical,  Fnotosynthotio  sir  purification 
and  food  synthesis  from  algal  material  snsy  bo  the  solution 
in  the  future. 


AVIATION  AGE.  29tl?i}-!79,  May  1958. 

COS  DISPOSAL.  I£AK  PROOFING.  ®R0  GRAVITY!  PROBLEMS  FOR 
SPACECRAFT  AIR  CONDITIONING,  F.  H.  Ore©n. 

AVIATION  AGE,  29 « 196-203,  September  1958. 

"APPARENT  WEIGHTLESSNESS"  CALLS  FOR  NEW  DESIGN  APPROACHES, 
Jerzy  Hakowskl, 

Discussion  on  tha  conditions  of  woightloaanesa  end  the 
design  problems  caused  by  this  phenomena. 
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AVIATION  MEDICAL  ACCELERATION  LAB.  MMH-MUj&O?. 

ACCELERATION  PROBISMS  IN  SPACE  FLIGHT.  J.  D.  Hardy,  «t  «i, 
Johnsville,  Pennsylvania!  1  October  19  £9#  3I4  pgg®§. 

The  major  problems  associated  with  acceleration  and  the 
detail*  of  previous  experlmantsi  work  is  this  field  using 
centrifuges,  rocket  sleds,  and  other  simulators  are  doscrlfosd* 
Tha  problem  of  weightlessness  is  discussed  with  epaeial 
reference  to  Oerathswohl’e  inv#stigation  of  hwssan  toler®o® 
to  tha  weightless  a  tats  produced  during  'alUstio  trajootey 
aircraft  flights*  A  detailed  account  is  given  of  advances 
in  high  0  protection,  including  tha  use  ©f  the  contour 
ooueh  end  water  iiraicralfia. 


AVIATION  WEEK,  69(2£)*23,  22  December  1<?£8. 

FEN  PHYSIOLOGICAL  CHANGES  NOTED  IN  K0NKEY«3  W3BKTIESS 

FLMf?. 

The  longest  weightless  period  achieved  with  a  primta  and 
the  talemctric  results  ara  dlsousasd. 


AVIATION  WEEK.  69{2£)i£2"£3,  ££,  22  December  19£8, 

ZERO  GRAVITY  TEST3  SHOW  MAN  CAN  ADJUST  TO  SPACE. 

Edward  L*  Brown, 

Experiments  conducted  during  the  -past  sis  months  both  in 
the  laboratory  Kid  in  actual  flight,  in  which  abort  periods 
of  ssro  gravity  vara  achieved,  ravaal  that  than  is  no 
carious  decrement  in  rcon'e  performance  under  these  conditions. 
Without  exception,  tho  subjects  wore  able  to  adjust  to  aero 
gravity  conditions  within  seconds,  It  may  b®  that  longs? 
periods  of  aero  gravity  and  furthor  tests  nagr  upset  the 
conclusions  reached  to  date,  but,  as  of  now,  w®ighti©@sn®sa 
doss  not  appear  to  create  as  serious  a  problem  for  crows  as 
biomedical  scientists  had  predicted. 


AVIATION  WEEK,  72(21) i£l4-£9,  23  Hay  i960. 

HEW  METHODS  PROBE  SPACE  FLIGHT  HAZARDS.  Evert  Cl*rk. 

Current  end  projected  investigations  on  tho  effects  of 
radiation  end  of  weightlessness  on  humans  in  space  arc 
discussed. 
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CAM  BRIDGE  RESEARCH  CENTER.  TN  61-7. 

TEMPORARY  TilRESHOIB  ELEVATION  PRODUCED  BY  CONTINUOUS  AND 
“IMPULSIVE"  NOISES.  Valter  Spioth  and  V.  J.  Trlttigo®* 

1961. 


CANADIAN  AVIATION  (TORONTO).  33»8rall»  March  l$60e 

DEFENCE  RESEARCH  MEDICAL  LABORATORIES  SCIENTISTS  FROM  MAH'S 
SPACE  UKITATIGNS.  P,  Brssaaa. 

The  work  cf  tha  Defenss  Research  Medical  Laboratories  aft 
Dcwnsvlew,  Ontario,  Canada,  towards  th®  solution  of  the 
problems  of  weigh txs  senses  end  motion  elekssco  in  epaoa 
travel  is  discussed.  Muscular  dstsrioratlea,  olrcuiatosy 
changes,  end  problems  of  s»v©R@nt,  as  results  of  the 
wsightlssa  cendition,  are  briefly  considered.  SxpsrSssats 
on  motion  sickness  resulting  from  the  utilisation  of  angular 
acceleration  to  counteract  weightlessness  ie  also  described. 


FLIGHT  (LONDON).  61.293-300,  Hi  March  1952. 

MAN  WITHOUT  GRAVITY l  THE  PHYSIOLOGICAL  AND  PSYCHOLOGICAL 
PROBLEMS  OF  SPACE  FLIGHT.  L.  N.  Thcnpron. 

Tho  principal  inysiolegieal  functions  of  th®  human  tody 
euoh  es  respiration,  circulation,  and  digestion,  are 
primarily  muscular  in  action  end,  therefor®,  indapondont 
e?  gravitational  pull.  Th®  author  summarises  other  problems 
that  will  erise  in  eotual  epaea  flight,  such  as  the  need  for 
atmospheric  circulation  boeaus®  of  lack  of  oosvestioa 
currents,  prevention  of  blackout®  during  high  tak@*eff 
accelerations,  protection  from  radiation,  tho  possibility  of 
infection  by  alien  viruses  end  germs  encountered  on  other 
planets,  and  th®  need  of  proper  preparation  against 
psychological  crises  on  extended  flights* 


FUJQ-REVUE  (STUTTGART).  2t22~2$,  February  1959. 

THE  DANGEROUS  0.  M.  Jsg®r* 

Da  Onrstan. 

Tii®  physiologic  effects  of  0  forces  end  human  O-tolaranc® 
limits  arc  reviewed,  and  protective  monsuras  and  current 
experiments,  such  as  tests  in  water  immersion  chambers,  ar® 
discussed. 
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FORCES  AERIENNB3  KUNCAXSES  (PARIS).  114(159) *789-823,  May  I960 
and  Hi(l60)i969«986(  June  I960. 

nmioum  of  space  flight,  r.  orsndpierre,  ©t  «i. 

Small  abstract  in  AEROSPACE  KS0I032H,  31»S?3,  Oeiobsr  X960o 

The  following  subjects  arc  rsvicwad  -  acceleration  end 
deceleration  tolerances,  weigh tlsssnsas,  rediatica, 
prolonged  life  in  a  space  cabin,  oxygen  regeneration, 
utilisation  of  urine  end  collection  of  water  wpor,  end 
tea  nutritional  requirements  of  estronaate. 


FUSSS  (PARIS),  161-165,  Ifey  1917. 

QUSLQUES  ASPECTS  PHISIOLOGIQUES  DU  VOL  "SAKS  FES AUTEUR8. 
P.  Bigot  end  H,  Beiteau. 

Hi  French.  , 

Review  of  the  physiological  aspects  of  interplanetary 
flight  emphasising  problems  of  the  gravity  ■"free  etate. 


GROUND  SUPPORT  EQUIPMENT.  2(U)  t83«85,  Avgas  t-Septenibor  I960. 
ASTRONAUT  SUPPORT  FROBXEM.  C.  Adams. 

A  study  of  m^n'fl  water  requirements  in  space  and  an  analysis 
of  fating  end  drinking  experiments  conducted  under  ®ero» 
gravity  conditions  era  presented. 


HUMAN  FACTORS.  2(2) 1 62-69,  Kay  I960, 

INTERNATIONAL  LIST  OF  HUMAN  FACTORS  Fill©,  C.  W.  Carter. 

TM@  annotated  bibliography  presents  $k  references  to  film® 
dealing  with  human  fee  tore  problems  la  man-machine  design. 
The  eubjoote  covered  include  emergency  escape  end  survival 
systems,  sero  gravity  studies,  medical  aspects  of  high 
intensity  noise,  illumination  and  dark 'adaptation,  asthro- 
pomstrieal  techniques,  simulated  decomprsesics  studios, 
aircrew  fatigue  problems,  and  tho  effects  of  vis  ole  body 
vibration  on  human  performance »  The  reference®  ora 
categorised  by  source  in  order  to  facilitate  procurement 
of  oertein  films  desired  by  the  reader. 
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INSTITUTE  OF  RADIO  ENGINEERS  TRANSACTION  ON  MILITARY 
EISC  IRON  ICS.  Mn^!i(2-3)|281|»287,  April-Ju3y  I960. 

EiSIC  RESEARCH  EFFORTS  IN  ASTROBIOWOY.  R.  S.  Yemg 
end  L.  Johnssi. 

Tho  need  is  eit-sd  for  tbo  development  of  instrumentation 
capable  of  aeeurstaly  measuring  and  tslomatsrteg  various 
physiologic  responses  of  ft  wide  variety  of  c@llu.Xar  eysts?a 
sybjsctod  to  aec®l@?&tive  forces,  to  conditions  of  veouua, 
and  to  eere^ravl^y. 


KTERAVIA.  lli«390»392,  April  1959. 
PHOTS  BEYOND  THE  STRAT08FK283. 


INTERNATIONAL  ASTRONAUTICAL  CONFESS.  PROCEEDING  OF  THE  VXXXth, 

1957. 

Wien  j  8pringer«°Yerlag,  1958. 

FRODUCITO  THE  WEIGHTLESS  STATS  IN  JET  AIRCRAFT. 

S,  J,  Oerathewohl,  et  all  533“>5b2. 

In  the  oonelusion  it  is  etated  that  the  pilot  had  flown  all 
ssro-gravlty  research  flights  at  tha  School  of  Aviation 
Medicine  and  hs.d  experienced  weightlessness  3  minute®  each 
flight  or  a  total  of  11  hour©  with  no  apparent  physiologies! 
effects.  ■ 


INTERNATIONAL  ASTRONAUTICAL  CONGRESS,  PROCEEDINGS  OF  THE  Kth, 

1958. 

Wiom  Springsr-VerX&g,  1959. 

FLIGHT  EXPERIMENTS  ABOUT  HUMAN  REACTIONS  TO  ACCELERATIONS 
WHICH  ARE  FOLLOWED  OR  PRECEDED  BY  VEIGHTIESSHISS. 

H,  J.  von  Beokht  507-525. 

Alteration  of  weightlessness  and  accelerations  rosulta  in  a 
decrease  of  acesXerstien  tolersnco  end  of  the  efficiency  of 
physiologic  recovery  mechanisms,  Use  implication®  for 
planning  manned  epaoo  flight  are,  first,  that  thrive t  value® 
and  re-entry  profiles  must  take  the  lower  aooalsratiea 
tolsrenoa  into  consideration,  and  second,  that  adequate  G 
protection  must  bo  designed  for  the  pilot,  to  prevent 
dengoroue  effects  of  unavoidable  high  accelerations. 
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$ 9 .  INTERNATIONAL  A3TR0NAUTXCAL  CONGRESS  PROCEEDINGS  OP  THE  Xih, 

1959. 

Wlem  Springer-Verl^g,  I960* 

OH  THE  TECHNICAL  REALIZATION  OF  S0EGRAVXTY  AND. 
WBXGHTISS3NE38.  0.  Volssskj  202-230, 

Ooasidtrs  tha  problem  of  a  technical  realisation  of  eub- 
gravity  and  weightlessness  on  earth  and  undo?  th$»  full 
ef seats  of  the  fore©  of  gravity.  Practical  methods  ®r® 
presented  with  the  aim  of  conducting  rs&t&reh  work  in 
epaas  teoteics  and  medicine. 


60.  IOWA  ENGINEER .  60<U) i26-28#  January  I960, 

SPACE  MEDICINE,  R,  Dostal  end  T»  K®raoy. 

Eiis  is  the  first  of  a  saries  of  two  articles  esplftining 
tho  problems  men  will  encounter  when  they  venture  into 
space.  Em  effects  of  weightlessness  end  cosmic  radiation 
are  discussed  in  this  issue. 


61.  JOURNAL  OF  AMERICAN  MEDICAL  ASSOCIATION,  1?2(?)«665»668, 

13  February  I960. 

PHYSIOLOGICAL  ASPECTS  OF  HYFERQRAVIC  AND  HYPOORAVIC  STATES « 
APPLICATION  TO  SPACE  FLIGHT.  J.  E.  Ward* 

Tha  extremes  in  gravitational  fore©©  which  will  confront 
man  in  space  flight  axo  described.  Also  dioousacd  are  the 
functional  problems  of  the  human  boc^y  when  enbjsoted  to 
periods  of  aero  gravity. 


62.  JOURNAL  OF  AVIATION  MEDICINE,  21 t 395,  1950. 

FUSIBLE  METHODS  0?  PRODUCING  THE  GRAVITY-FREE  STATE  FOR 
MEDICAL  RESEARCH,  H.  Haber  end  F.  Haber. 


63.  JOURNAL  OF  AVIATION  MEDICINE.  23*373#  1952. 

PHYSICS  AND  PSYCHOPHYSICS  OF  WEIGHTLESSNESS,  VISUAL 
PERCEPTION,  S.  J,  Gerathswehl. 
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JOURNAL  OF  AVIATION  MEDIC  If®,  23(6)  1^4-59-5,  1952. 
THE  CONCEPT  OF  WEIGHT  IS  AVIATION.  H,  Hates*. 


For  purposes  of  aviation  engineering  and  nedloSsd'f  the 
eonoept  of  weight  is  redefined,  Six  dyasril©  situations 
are  illustrated,  in  which  the  throe  fores 5  ers  reprts®sst@4 

©a  viators. 


JOURNAL  OF  AVIATION  MEDICINE,  25*235,  W$4* 

BSFSlB®raS  WITH  ANTriAIS  AND  HUMAN  SUBJECTS  UNDER  SI®  AMD 
ZERO  QRAVOT  CONDITIONS  DURINO  THE  DIVE  AND  PARABOLIC  PLIGHT* 

H.  J*  res  Iteehh.  ' 


JOURNAL  OF  AVIATION  MEDICINE.  25(l»)iHiI2-lsJ-9,  1S$4. 

COMPARATIVE  STUDIES  ON  AN  IMA  US  AND  HUMAN  SUBJECTS  Si  THE 
GRAVm»FREB  STATS.  S.  J.  Oer&thwohlL* 

A  review  is  presented  of  the  existing  knowledge  on  the 
psycho-phynielegical  a a peats  of .sub-  and  seroogravltgr 
conditions  during  dives  tnd  in  parabolic  flight]  ©peels! 
emphasis  ie  placed  on  th®  investigationa  of  H.  J,  vest  leokh 
(195U). 


JOURNAL  OF  AVIATION  MEDICINE.  28 1?,  1$5?, 

SENSOHOTOR  PERFORMANCE  DURING  WEIQ3iTJ&SSNSSS«»m-HAISD 
CO-ORDINATION,  S.  J.  Oerathovrohl  and  H,  D,  StaHteg®, 


JOURNAL  OF  AVIATION  MEDICINE.  28»3l»5-355,  Avgust  195?. 

THE  XABIRINTHINE  POSTURE  REFLEX  (RIGHTING  REFLEX)  Si  THS 
CAT  DURING  WEIGHTLESSNESS.  S,  J.  Qerathswoh!  end 

H.  D,  Stallings. 

Ebfperir.anto  dealing  with  the  otolith  functions  of  the  oat  la 
order  to  shed  light  on  tho  vestibular  processes  during  enV 
®nd  ©ero^gravity. 

JOURNAL  OF  AVIATION  MEDICINE.  28 iliU7~b60,  Ostoter  195?. 

THE  BI0LO3IC  RESPONSE  TO  OVERPRESSURE.  I— EFFECTS  ON  DOGS 
OF  FIVE  TO  TEN-SECOND  DURATION  OVERPRESSURES  HAVING  VARIOUS 
TIKES  OF  PRESSURE  RISE.  D,  Rlobx^ond^  ®t  ©1* 
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JOURNAL  OF  AVIATION  MEDICINE.  28 1 531-531*,  Dtdasfesr  1957. 

A  NEW  LOOK  AT  AVIATION  PHYSIOLOGY.  Hervey  E.  Srraly  and 
Jams®  F.  H&gf* 

Disousaion  emphasising  ths  need  for  jn©r®  study  of  th© 
nervous  system  to  aviation  physiology  asd  for  a  ©log©? 
alignment  with  psychology# 


JOURNAL  OF  AVIATION  MEDICINE,  28*553=550,  Beeattor  1957. 
PHYSIOLOGIC  FACTORS  IN  AIRCRAFT  ACCIDENTS  IK  THE  UNITS) 
STATES  AIR  FORCE.  Emgsne  B.  Kes®s©4# 

Study  concluding  feat  the  factors  affecting  tho  nomsl 
physieJegio  state  of  the  pilot  ar©  eon  titrating  rathar 
than  primary  cause  of  major  airor&ft  aooltots. . 


JOURNAL  OF  AVIATION  MEDIC  IKE.  29 * 283*236,  April  190# 

AN  APPROACH  TO  THE  PHYSIOIOOE)  SIMULATION  OF  THE  NULL- 
GRAVITY  STATS.  L.  A.  Knight. 


JOURNAL  OF  AVIATION  MEDICI®.  29»371«3?ls»  Kay  190. 
UNUSUAL  PULMONARY  LESIONS  IN  F13XN8  FESSO ML. 

R«  J»  Solos-Hij  at  al» 

Description  of  pu&jonary  ismstigatlens  porforiaed  t© 
determine  unusual  listens  and  -prassatatien  of  10  e&m 
■  BtudiSS. 


JOURNAL  OF  AVIATION  HSDZ&XKX.  29*06=391,  Ksy  1959. 

EFFECT  OF  ALTITUDE  AND  OXYGEN  UPON  PRIMARY  TASTU 
PERCEPTION.  B.  Fink©lst©ia  and  R,  FAppitt, 

Results  indicating  that  no  affects  of  either  altitude  or 
breathing  pura  ©sygon  on  primary  taste  sensations  war® 
found* 

JOURNAL  OF  AVIATION  MEDICINE.  294?840,  Juno  1958. 
REQUIREMENTS  FOR  EXPERIMENTAL  EERO  GRAVITY  PARABOLAS, 
Julian  B.  Ward. 
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JOURNAL  OF  AVIATION  MEDICINE.  29»?Ob-$l6 ,  July  1958. 

EXFERIHEITS  DURING  WEIQHTU5SSNE5S j  A  STUDY  OF  THE  0GUL0- 
AGRAVIC  ILLUSION,  S,  Oerathewohl  and  H.  Stallings, 


JOURNAL  OF  HEAT  TRANSFER  TRANSACTION  AS*ffi,  SERIES  C.  8li 
230-236,  im* 

A  PHOTOGRAPHIC  STUDY  OF  BCILITSJ  IN  THE  ABSENCE  OF  GRAVITY, 
R,  $ieg@l  and  C,  H,  Uslskia* 


JOURNAL  OF  SOUTH  AFRICAN  INTERPLANETARY  SOCIETY.  2l*-29#  April- 
Saptembor  1951j. 

SPACE  MEDICINE,  Harb^rt  S©gal# 

Medical  problems  undsr  weightless  conditions  outoid©  the 
earth’s  gravitational  field  In  terms  of  selection  of  the 
crow,  tsk®  off,  flight,  landing,  and  Ilf©  on  the  object! v®, 

JOURNAL  OF  THE  BRITISH  INTERPLANETARY  SOCIETY,  73-81,  March- 
April  1956. 

0RAVI7Y  CHANGES  IN  AIRCRAFT  A ND  SHIPS,  H.  J,  von  Bsckh. 


JOURNAL  OF  IHF,  BRITISH  INTERPIANETaRY  SOCIETY,  17(9)* 

285=288,  Key-Jtsie  I960, 

SOKE  OONSEQUEKCES  OF  UB3DHTXESSHESS  AND  ARTIFICIAL  WEIGHT. 

M,  P,  lar.sberg. 

Physiologies!  ©onsequeness  of  vaightlessnsss  aro  dlecusasd. 
Artificial  ventilation  will  bo  rtosososry,  boo an 3®  of  tha 
absence  of  oonvaotion.  In  tha  absence  of  gravitational 
duos  to  position,  swn a  disorientation  may  occur  tnd  motor 
activities  may  have  to  bo  relsaraed,  but  musoul&r  atrophy 
is  not  likely  to  bo  a  real  hasard.  It  would  be  unwise  to 
extrapolets  from  what  is  experienced  during  parabolio 
flights  to  vhat  can  bo  expected  during  semipermanent  weight¬ 
lessness. 


JOURNAL  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY  OF  CANADA  *  Shi 
211-215,  October  I960, 

BIOSCIENCES  RESEARCH  AND  SPACE  PROBIEMS.  M,  0,  WhlUane. 
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LIBRARY  OF  CONGRESS.  SCIENCE  OF  TECHNOLOGICAL  SECTION.  60*41. 
SOVIET  RESEARCH  ON  GRAVITATION,  AN  ANALYSIS  OF  PUBLISHED 
LITERATURE,  Washington,  D,  C.i  Ootober  19-SO,  352  ps.gcs, 
AB-2!i6  7C0 

Contents i  Correlation  of  Stanyukovioh'a  public  etatements 
on  weightlessness  with  views  expressed  by  other  Soviet-area 
scientists*  the  problem  of  gravitation j  status  of  Soviet 
research  on  gravitation*  correlation  of  Soviet  and  Western 
research*  general  references j  bibliography  -  Soviet  erea*  / 
bibliography  «•  Western  world)  enntssl  total  of  publication# 
on  gravitation  in  USSR  and  other  Soviet-area  countries j 
biographies |  map  showing  geographic  locations  of  outstanding 
specialists  on  gravitation  in  the  Soviet  areaj  English 
translations  of  articles  in  the  Russian  language. 


MACHINE  DESIGN.  32*30,  9  June  I960. 

ZERO  GRAVITY  TROUBLES t  AIR  FORCE  FINDS  BUBBLES  MISBEHAVE, 
TUBES  WON'T  FEED  IN  WEIGHTLESS  STATS'. 


MAN  IN  SPACEi  THE  UNITED  STATES  AIR  FORCE  PROGRAM  FOR 

PEVEIGPING  THE  SPACECRAFT  CREW.  Kenneth  F.  Osnta,  Duall, 
Sloan,  and  Pcaroe,  New  York,  1959# 

WEIGHTLESSNESS,  Siegfried  J.  Qoratbowohlt  1G8-133. 

Di  ssussss  physical  concepts,  operational  aapsotfl,  and 
.psychological  aspects  of  weightlessness.  Raviewa 
experiments  with  humsaa. 


MECHANICAL  ENGINEERING,  79»1029~1036,  November  1957. 

MAN  AND  HIS  THERMAL  ENVIRONMENT, 

Discussion  in  terms  of  factors  in  heat  stress,  the  body  as 
a  heat  exchanger,  reaction  to  extreme  heat  and  cold, 
exposure  to  infrared  radiation,  end  hietolic  studies  of 
burns. 
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86.  MEDICINE  AERONAUTIQUE  (PARIS).  13(2)1177-188,  1958. 

THE  PRESENT  STATS  OF  ANIMAL  AND  HUMAN  EX  PEI  IMENTAT ION  IN 
HEDHTIESS  FLIGHT.  A.  P.  Oilbsrt,  «t  ftl. 

In  French  with  Bigllsh  awnffluy. 

A  discussion  is  presented  of  currant  enteal  end  human 
experiments  on  walghtlasa  flight. 


87.  M  ISSUES  AND  ROCKETS.  6i33«3k,  2 9  February  I960, 

ASTRONAUTS  WILL  REQUIRE  IESS  8I£BP.  D.  ZyLstrc. 


88,  MISSILES  AND  ROCXETS.  6*32,  2  Hay  I960, 

LOCKHEED  V/EIGHTIESSNESS  SIMULATOR  BUNS  BUILT. 


69.  MisSILES  AND  ROCKETS,  8 *36,  22  May  1961. 

WEIGHTLESSNESS  LOWERS  PERFORMANCE.  H.  H.  Dsvld. 


90,  MISS II, I  (ROMA),  2(l)i5-20,  February  I960. 

PROBLEMS  OF  SPACE  MEDICINE.  T.  Lemonaco. 
fii  Italian  with  l&igliah  summary. 

The  main  psycbo-phyaiologie  problems  which  concern  man 
travaling  in  apace  arc  considered  and  discussed  cn  the 
basis  of  recent  research  and  discoveries.  Included,  are 
the  effects  of  acceleration  on  the  body.  Particular 
reference  is  made  to  a  series  of  experiments  on  weight¬ 
lessness  performed  in  tha  "Central  di  Studi  e  Riesrsha 
di  Medicine  Aeronautics",  Rome,  by  means  of  a  epo-s  tally 
constructed  davice,  the  80=>eall®d  "eubgravity  tot, •nr.* 


91.  MUNCHEHER  KKDIZINIBCHE  WOCHEHSCHRIFT.  101(32)  «13li5-13lj9,  1959. 

AEROMEDICAL  PROBIEMS  OF  WEIGHTIESSNESS.  H.  von  Diringshofca. 
la  German. 

Tha  transition  from  airf light  to  epccof light  makes  weight- 
lecaneos  one  of  the  most  importont  problems  of  aerospace 
medicine. 
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NATIONAL  AERONAUTICS  AND  SPACE  ADHIn  ISTRATION ,  TN  D«?Sl, 

FIRST  PLANNING  COHERENCE  ON  BIOMEDICAL  EXPERIMENTS  El 
EXTRATERRESTRIAL  ENVIRONMENTS,  HELD  UNDER  THE  AUSPICES 
OF  NASA,  WASH  1^3 TON,  D.  0,,  20  JWE  I960,  8$  p®g®8. 

AD-200  068 

Thirty  of  tho  nations  leading  experimental  biologists  con¬ 
formed  with  th®  staff  of  th®  NASA  Office  of  Ufa  Selena® 
Progs!£ma.  Tho  group  rseommsndsd  emphasis  on  th®  following  i 
extraterrestrial  life,  effects  of  e  Inula  ted  extrsr.®  environ¬ 
ments,  cellular  end  biological  system®  In  »pac®  condition®, 
decontamination  of  epic©  probe®  end  vehicles,  effect®  of 
space  on  biological  rhythms  and  enlmal  orientation,  and 
photosynthesis  in  ecosystems. 


NAVAL  AIR  DEVELOPMENT  CENTER.- AVIATION  MEDICAL  ACCELERATION 
LAB.  KA-6033. 

GRAVITY  PROBLEMS  IN  MANNED  SPACE  STATIONS,  REPORT  NO.  8, 

C.  Clerk  and  J.  H&r^y.  Johnsvlll®,  Pennsylvania* 

29  Msrch  1961.  30  pf-gss. 

AD-200  092 

Unpowsrsd  flight  above  an  atmosphor®  will  pro  chic®  weight¬ 
lessness  throughout  a  non-rotating  apse®  vehicle  or  along 
tho  axis  of  rotation  of  a  rotating  vehicle  end  if  can  is 
to  liv®  in  space  etations  tha  relative  merits  end  problems 
of  living  in  a  gravitational  or  in  a  weightless  environ¬ 
ment  must  be  resolved. 


NAVAL  AIR  DEVELOPMENT  CENTER,  AVIATION  MEDICAL  ACCSTERATION 
LAB.  MA-6107. 

SOME  PHYSIOLOGICAL  CHANGES  DESERVED  IN  HUMAN  SUBJECTS  DURING 
ZERO  0  STIMULATION  BY  IMMERSION  IN  WATER  UP  TO  NECK  LEVEL. 

E.  L.  Beckman,  et  el.  Johnsville,  Pcnnaylwniai 
10  April  1961,  20  pages.  • 

AD-206  727 

It  was  found  that  water  immersion  up  ta  n@ok  level  produooa 
an  unnatural  physiological  situation  in  that,  during 
respiration,  the  inspired  air  inflates  th®  lungs  to  etmoo- 
pheric  pressure  while  th®  external  pressure  against  th®  chast, 
abdomen,  and  legs,  du®  to  tho  water,  is  greater  than  atmos¬ 
pheric,  This  situation  is  equivalent  to  "negative  pressure 
breathing". 


NORTH  AMERICAN  AVIATION,  INC,,  MISSILE  DIVISION,  59-U3?. 
ANNOTATED  BIBLIOGRAPHY  AND  LITERATURE  SURVEY  OF  BEHAVIOR 
OF  LIQUIDS  AND  VAPC&S  UNDER  ZERO=*QRAVITY  CONDITIONS  • 
Englnssrir^  Library*  1  Xteoember  195?,  6  pages,  f  oitatieM, 


OPERATIONS  RESEARCH,  INC.  NAVTRADSVCEH  560«1. 

WEIGHTLESSNESS,  TRAINING  REQUIREMENTS  AND  SOLUTIONS, 

Barry  0,  King,  et  el.  Silver  Spring,  Maryland* 

3  March  1961,  102  pages. 

AD«25P  $12 

Physical  principles  end  biological  mechanisms  relevant  to 
hiunan  parformimos  under  conditions  of  weightlessness  have 
been  explained  that  the  trainee  can  develop  an  appreciation 
of  how  the  unaccustomed  environment  will  effect  hlo  behavior. 
Special  emphasis  hes  been  given  to  changes  of  man's  center 
of  pasa,  the  mechanisms  of  postural  reflexsa,  and  antiei- 
patsd  ohsmgea  in  the  sensory  input  spectrum  and  implloatieas 
of  such  ©henges* 


PHYSICAL  THERAPY  REVIEW'.  hO*58k«*537,  August  I960. 
EXERCISE  IN  A  WEIGHTLESS  ENVIROHMENT,  P.  Potts  and 
J»  I.  Bcwdng* 


PHYSICS  AND  MEDICINE  OF  THE  ATMOSPHERE  AND  SPACE, 

Edited  by  Otis  0,  Benson,  Jr.  end  Hufeartus  Strughold. 

Now  York,  John  Wiley  end  Sons*  I960, 

FHYCHOPHYS I0L00 IC  AND  MEDICAL  STUDIES  OF  YffiJCHTLSSMESS, 
Siegfried  J,  Oorathswdhl  end  Julies  E,  Ward*  1*224*2)*. 

Rsporta  study  of  group  for  weigh t-toleranee  at  the  USAF 
School  of  Aviation  Modieins.  Tabulator  account  of  rsaulta 
with  psychological  reactions* 


REVISTA  DE  IA  REAL  ACADEMIA  DE  CXENCIAS  DE  MEDR3B. 

52(2) »1U1-1U$,  1953. 

ARTIFICIAL  SATELLITES  AND  INTERPLAN ETARY  TRAVEL*  PHYSIO¬ 
LOGICAL  EFFECTS  OF  CHANGE  IN  ORAVITY,  M,  Velasco  do  Pendo. 
In  Spanish. 

A  corrected  and  extended  version  of  an  analytical  study  on 
the  launching  of  space  rockets.  Attempts  to  oomslaio  e 
mathematically  basic  physiological  end  physical  parameter. 
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100.  RIVISTA  DI  MEDIC INA  AKR0NA1JTICA  (ROMS).  21(h) i 655-690, 
Oolobsr-Deeenber  1958. 

WIDE  RANGE  ACCHERATION  INVESTIGATIONS  IN  KAN  AND  AWXMAIS. 
R,  Margaria, 

3h  English* 

On  to®  basis  of  elemsnt&ry  laws  of  physios  dosortbtog  the 
behavior  of  bodies  floating  to  a  fluid  end  subjected  to 
ascoleratien,  too  possibility  of  protecting  too  be«3y 
against  accelerative  forces  is  Investigated,  Attention  Is 
given  to  the  prone  as  opposed  to  th®  upright  position, 
and  to  inversion  of  the  body  to  a  fluid  of  the  s«a® 
density. 


101,  RIVISTA  DI  MEDIC  INA  AERONAUTICA  (ROME),  21(h) t691-70h, 

Ootobsr-Daccmbsp  1958, 

VArtlATIOfiS  OB'  PSYCHOPHYSIOLOGICAL  DATA  IN  KAN  SUBJECTED  TO 
CHANGES  IN  ACCELERATIONS  BETWEEN  THREE  AND  ZERO  0. 

T.  k>Monaco,  at  al» 

In  Italian  with  English  aumary. 

Studies  war©  carried  out  concerning  psychophyeiologie 
effects  of  weightlessness  on  huiiian  subjects,  States  of 
subgravity  wars  achieved  by  drops  from  a  towar  lh~m. 
high,  which  la  described  to  detail , 

102,  RIVISTA  DI  KEDICINA  AERONAUTICA  E  SPAZIALE  (ROME),  23(h) I 

h39«h56,  Ootobor»D@ comber  I960, 

BEHAVIOR  OF  SOME  PERCEPTUAL-MOTOR  FUNCTIONS  DURING  THE 
TRANSITION  FROM  ABOUT  TWO  TO  ZERO  0  AND  THE  EFFECT  OP 
.  TRAINING i  EXPERIMENTS  EXECUTED  WITH  THE  SUBGRAVITY  TOWER, 

T.  LeMonaao,  et  al. 

In  Italian  with  English  aumary  (p,  £06), 

Six  subjects  executed  a  repetitive  task  with  electrical 
switches  following  a  prs-establlshcd  pattern  while  at  rest 
and  when  launched  on  a  eubgravlty  tower  to  alternate  etateo 
of  hyper-  end  sero  gravity. 
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SCHOOL  OF  AVIATION  MEDICINE,  35. 

PHYSIOLOGIC  RESPONSE  TO  WEIGHTLESSNESS.  INITIATION  OF 
MICTURATION ,  J.  Ward,  et  el.  Brooks  Air  Forca  Bceo,  Texas « 
August  195?, 

AD«229  813 

Tvonty«'jix  subjects  vara  exposed  to  a  total  of  37  separate 
jet  aircraft  flights  during  vhioh  sero-gravity  parabolic 
flight  maneuvers  vara  performed,  Scheduling  of  body  vasts 
elimination  should  be  incorporated  into  th®  er^wmsn*® 
standard  operating  procedures  and" check  list.  Special  oen« 
sider&tion  must  be  given  to  the  design  end  devclop-sat  of 
a  satisfactory  urine  reesptso&s* 


SCHOOL  OF  AVIATION  MEDICINE,  60«68. 

AN  EXPLORATORY  STUDY  OF  SLEEP  CHARACTERISTICS  IN  HYPO- 
DYNAMIC  ENVIRONMENT,  R.  McKsnsi®,  it  «1*  Brooks  Air  Ferae 
Base,  Tessa i  October  I960 ,  6  p&g$3» 

Sleep  characteristics  wore  monitored  and  evaluated  by  HO 
technics  during  en  exploratory  study  of  biologic  hypodynsfflics 
produced  by  body  -  immersion,  Ths  hypothesis  i®  advanced  that 
the  biologio  function  of  sleep  may  b®  to  provide  a  recovery 
period  from  ths  neuromuscular  debt  acquired  from  ths  ©f foots 
of  counteracting  tha  foross  of  gravity.  Tills  has  several 
imolicatlona  for  space  travel  in  ths  weightless  state. 


SCHOOL  OF  AVIATION  MEDICINE.  60-72, 

AN  EXPLORATORY  STUDY  OF  CHANGES  IN  PROFICIENCY  IN  A  HYPO- 
DYNAMIC  ENVIRONMENT,  Bryes  Hartman,  ®fe  al.  Brooks  Air 
Force  Bass,  Texas «  July  I960,  33  psgas* 

AD«9hh  151 

Simulated  wsightlossnoss  for  a  prolonged  period  produced  by 
the  body  immersion  tochnio.  Changes  in  psychomotor 
efficiency  was  assessed  during  immersion  and  after  return 
to  the  normal  environment  of  cna  0.  . 


106.  SOCIETY  OF  AUTOMOTIVE  ENGINEERS  JOURNAL,  68 » 56-57, 

September  I960. 

ZERO  G  SPACE  BOILERS.  R,  A.  TtubqI®  and  R,  C,  Clodfelter. 

Visual  observations  during  *ero«g  flight  testa  ehow  teat 
bubbles  do  not  combine.  FA!^  boiling  will  probably 
predominate  in  sarong  environments* 


107.  SOCIETY  OF  AUTOMOTIVE  ENGINEERS  JOURNAL.  69»53“5b, 

February  1961. 

KAN'S  ANTICS  DURING  ZERO  GRAVITY,  ?,  L.  Brown, 

Description  of  sensations  experienced  during  brief  periods 
of  sero  g  produced  in  a  C-131B  transport  aircraft.  Sh® 
necessity  of  m&gnatio  ehoss,  and  of  esqperleneos  with  teals* 
uss,  ara  mentioned* 


103.  SPACE.  25-37,  January-Harsh  1959. 

COCKPIT  OF  FIRST  SPACESHIP  MAY  B2  LIKE  A  PADDED  CELL. 
{  M,  P»  Lansberg, 

Reprint  of  paper  presented  at  British  Intorplenotery 
Society  Symposium,  London,  1958.  Discusses  problems 
arising  from  eontimial  weightlessness  including  air 
circulation,  body  perception,  end  muscular  activity. 


109.  SPACEFLIGHT,  1»109,  1957. 

THE  PROBLEM  OF  WEIGHTLESSNESS.  A.  E.  Slater. 


110,  SPACE  JOURNAL.  2(2) i!3**lh,  lA-lj?,  December  1959* 

WE  WEIGHTLESS  MAN,  H,  D,  Stallings  end  S,  J,  G®rath®wohl* 

Tho  oonditien  of  aero  gravity  is  discussed  and  its  effects 
on  man  are  desoribsd* 


111,  SPACE  TECHNOLOGY «  Ii8«10,  April  1958. 

WEIGHTLESSNESS  CRUCIAL  SPACEMAN  FACTOR.  R,  Havksa, 

i 
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112.  SPACE  WORLD,  lili*~l5,  July  I960, 

KAN  IN  A  TUB,  John  Ryblcnrsky,  . 

Captain  Oravelin® '  a  seven  dr.ye  in  1*00  gallons  of  water. 


113,  SPACE  WORLD,  IjIiU-U^j  August  1961, 
0  FORCES.  Willy  key. 


Hit.  TEXAS  STATE  JOURNAL  OF  MEDICINE.  55t26?~S7l.s,  April  1959. 

THE  PRESENT  STATUS  OF  THE  PROBLEM  OF  WEIGHTIESSNE8S. 

P,  A.  CampbsH  And  S.  J,  G®rath®w$il, 

Weightlessness  ie  discussed  from  th©  point  of  orientation, 
control,  space  sickness,  cardiodynamica,  and  nutrition  and 
elimination. 


115,  UNITED  STATES  AIR  FORCE.  SCHOOL  OF  AVIATION  MEDICINE.  60«88, 

THE  PHYSIOLOGIC  EFFECTS  OF  HYPODYKAMICS  INDUCED  BY  WATER 
IMMERSION .  D.  E.  Graveline  and  Bruno  Balket  September  I960, 
12  pages. 

Investigation  of  th®  hypodynamia  effects  of  body  immersion 
in  vat«r  on  orthoststio  toler&noo,  on  cardio-rospiratory 
adaptability  to  physical  stress,  and  on  other  biologic  end 
psychophysielogic  parameters. 


116.  UNITED  STATES  ARMED  FORCES  MEDICAL  JOURNAL.  10il?2~177, 
February  1959, 

BIBLIOGRAPHY  OF  SPACE  MEDICINE,  C.  A.  Roos. 

Elia  compilation  of  Ui6  references  covers  aspects  of  spass 
medicine  such  as  sealed  cabin  problems,  acceleration  and 
deceleration,  fractional  and  aero  gravity,  eoemie  radiation, 
nutrition  in  space  flight,  survival  problems,  psychological 
and  social  problems,  ground  crew  problems,  and  extra torroa- 
trial  aspects.  Entries  are  arranged  chronologically 
starting  with  1953  end  going  back  as  far  as  1928, 
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117.  UNITED  STATES  ARMED  FORCES  MEDICAL  JOURNAL.  Ilill62~ll65, 

Oetobor  I960. 

EFFECTS  of  zero  gravity  upon  the  cardiovascular  system. 

L»  J.  Stutman  end  R.  Olsen. 

So5t!3  preliminary  investigations  of  the  effosta  of  s&ro 
gravity  upon  the  cardiovascular  system.  Position  in  gcr-o 
gravity  field  does  not  seem  to  affect  the  eardiovasoul&r 
system,  Hypothosea  ars  proposed  for  th®  potential  circula¬ 
tory  difficulties  that  will  hamper  a  person’ c  return  to 
earth. 

118.  UNXTED  STATES  DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  WEIFARE,  617. 

BIBLIOGRAPHY  OF  SPACE  MEDICINE,  Washington,  D,  0,»  1959* 

U9  pages. 

119.  WELTRAUKFAHRT  (GERMAN)  j  10(l)l21»?8,  March  1959. 

INVESTIGATIONS  ON  T!F.  EFFECT  OF  WEIGHTLESSNESS  ON  THE 
HUMAN  BODY,  H.  J.  von  Baofch. 

Abstracted  in  INDEX  AERONAUTICUS,  LONDON,  I?i56,  July  1959. 


120.  WELTRAUMFAHRT  (GERMANY).  10(3) t62,  September  1 959. 
NINE  MINUTES  OF  WE  RiHTLESSNESS  IN  SPACE. 


121,  WRIGHT  AIR  DEVELOPMENT  CENTER.  TN  59-1 L9. 

THE  EFFECT  OF  ZERO  GRAVITY  ON  FLUID  BEHAVIOR  AND  SYSTEM 
DESIGN,  J,  J,  Netner,  Wright-Patteraon  Air  Force  Base, 
Ohioj  April  1959.  . 

AD-228  810 

The  results  are  given  of  a  tost  progrem  which  shows  the 
behavior  of  fluids  under  the  method  of  obtaining  this 
environment  is  described,  The  effect  of  this  environment 
on  fluids  of  different  densities  and  viscosities  is 
presented  as  wall  as  a  discussion  of  the  behavior  of  air 
bubbles  released  in  the  fluid  and  methods  of  fluid  transfer 
under  this  condition. 
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122.  WRIGHT  AIR  DEVELOPMENT  CENTER.  TN  59-357. 

WALKING  UNDER  ZERO-GRAVITY  CONDITIONS,  J,  C,  Simona. 
Wright-Fattsrson  Air  Force  Bass,  Ohioi  October  1959 » 

AD-2Jz  k&9 

Esqperiwentg  wore  conducts!  with  permanent  magnetic  sandals 
which  enable  a  man  to  waIR  with  «n  approxlmatily  normal 
gait  under  weightless  conditions,  A  basic  indsg  wan 
formulated  to  dsfin®  rc&gnstle  rsqulrsmsata  in.  terms  ©f  tSia 
inductive  forces  required  to  hold,  a  eubjeot  at&tionasy.  A 
vector  analysis  of  the  ene»g  walking  gait  is  msda  end 
elements  ef  ©  gere°gsit  for  further  otudy  using  veriabi® 
power  electromagnetic  eho©3  era  proposed. 


123.  WRIGHT  AIR  DEVELOPMENT  CENTER.  TR  534iSli,  Part  III,  Vol.  IX. 

WE  PHYSIOLOGICAL  BASIS  FOR  VARIOUS  CONSTITUENTS  IN  SURVIVAL 
RATIONS.  Ill— -THE  EFFICIENCY  OF  YOUNG  HEN  UNDER  CONDITIO© 

OF  MOIST  HEATi  APPENDICES  OF  METHODS  AND  ORTGXHAL  DATA. 
Frederick  Sargent,  XI.  et  al,  Wrlght-Pattorson  Air  Fore© 
Bose,  Ohio i  April  195$,  921  pages, 

'  '  • 

121*.  WRIOHT  AIR  DEVELOPMENT  CENTER.  TO  56-361i. 

LINEAR  DISTANCE  CHANOES  OVER  BODY  JOINTS.  I.  Emanuol  and 
J.  Bar tor j  February  1957,  39  pages, 

AD-118  003 

Measurements  of  joints  end  joint  complexes  on  30  men. 

Svsm&ry  statistics  end  design  values  are  presented  for 
1*8  linear  distant  changes. 


125.  WRIGHT  AIR  DEVELOPMENT  CENTER.  TR  57-111*. 

AN  ANALYSIS  OF  TOE  ACTIONS  OF  ADRENAL  CORTICAL  STEROIDS  AIR) 

/y*******  irtntmw  /\\t  sww  nrmprmif  ^Anspv  /'ws  «n»r»  biwbtm 
vifran  /kvj wuo  Ui  inn  L  vvaiiwv  w  Inn  • 

0.  A.  Mlsrehyi  March  1958,  91  pages. 

AD-318  077 
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WRIGHT  AIR  DEVEIOFMENT  CENTER.  TR  $9«9U» 

HAN'S  ABILITY  TO  APPI3T  TORQUES  VHIUE  UEIDHTtESS. 

E.  Dsendolet  and  J,  Rievl«y,  Wright-Faitaraca  Air  Fores 
Bass,  Ohiot  April  1 95?,  2 9  paps* 

AD-220  363 

The  torque  that  a  maintenanes  mass  can  exert  within  a  apse® 
vehicle  while  weightless,  end  hsnca  traetienXesa,  is 
analysodj  end  ths  consequences  of  applying  thscc  tcrqu$s 
while  traotionleso  are  calculated,  It  ie  tentatively  con¬ 
cluded  that  standard  anthropometric  data  eon  legitimately 
bo  extrapolated  to  the  weightless  eenditiea. 


WRIGHT  AIR  DEVELOPMENT  DIVISION,  TO  60-12?. 

MANUAL  APPLICATION  OF  IMPULSES  WHILE  TRACT  I0NH8S. 

Ernest  Dgondolet,  Wright-Patterson  Air  Fore®  Base,  Chics 
February  I960,  12  pages. 

AD-238  021 

Tha  percentage  of  naive  subjects  who,  while  traotionleaa  in 
a  horizontal  plan©  and  anchored  by  one  handhold,  push  in  or 
pull  out  a  plunger  in  one  motion  against  various  frietional 
forces  and  travel  distances,  decreases  directly  as  tha  foro® 
end  distance  required.  The  impulse-momentum  theorem  ia 
discussed. 


WRIGHT  AIR  DEVELOPMENT  DIVISION.  TR  60-601. 

DISCRIMINATION  OF  DIFFERENCES  IN  MASS  OF  WEIGHTLESS  OBJECTS, 
D,  Reoo  and  N,  Copeland.  Wright -Patterson  Air  Fore®  Bas®, 
Ohio*  December  I960,  20  pages. 

AD-252  161 

Absence  of  gravity  results  In  the  loss  of  many  familiar 
kinesthotio  cues  of  weight  and  friction  necessary  to  man 
for  object  discrimination  end  manipulation,  Man’a  ability 
to  discriminate  small  differences  in  vaight  was  studied. 


OtVftSKW 
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129,  WRIGHT  AIR  DEVELOPMENT  DIVISION.  TH  61-lBl*. 

THE  EFFECT  OF  TRANSIENT  WEIOHTX2SSNESS  ON  VISUAL  ACUXff. 

U  D«  Pl^g  end  W,  H.  Kama*  Wrlght-Patterson  Air  Fores  ‘to®, 
Ohioi  Harsh  1961,  22  pages. 

Studies  of  visual  acuity  in  subjects  exposed  to  short 
periods  of  weightlessness  on  aircraft  flown  through  "aero 
0°  trajectories  involving  transitions  from  on©  g  through 
two  and  ona«half  g. 


130.  WEIGHT  AIR  DEVELOPMENT  DIVISION,  TR  61-257. 

PHYSIOLOGIC  EFFECTS  OF  A  HYPODYNAMXO  ENVIRONMENT  SHORT 
TERM  STUDIES,  D,  Oraveline  and  0.  Barnard,  Wright- 
Pattersen  Air  Force  Bass,  Ohioi  March  1961,  H*  pages. 

Study  of  the  effects  of  a  hypodynsmic  situation  (complete 
immersion  in  water)  upon  four  subjects  of  differing  build 
and  athletic  prowess.  Tilt  table,  centrifuge,  end  heat 
chamber  evaluations  were  conducted  in  conjunction  with 
pertinent  psyohomotor,  anthropometric,  urine  and  blood 
tests, 


131.  ZAPBNIK  (PRAGUE).  3(H>)  116-17,  July  1959. 

FIVE  SECONDS  IN  A  WEIGHTLESS  STATE,  D.  Hinkswitsova. . 

In  Csochoslovakian, 

In  a  aero -gravity  experiment  conducted  by  the  Csechoslovak 
Institute  of  Aviation  Medicine,  two  physicians  of  the 
institute  were  used  as  subjects.  Electrocardiograms  war® 
taken  on  one  of  the  subjects.  Several  consecutive  eoro- 
gravity  experiments,  each  lasting  five  seconds,  were 
performed  from  2000-meter  altitude,  uoing  IL-lli  aircraft 
of  Czechoslovak  make.  After  approximately  30  minutae  th® 
aircraft  landed  and  the  experiment  was  complete.  Almost 
all  of  the  member®  of  th@  test  cr&w  wo**®  ill  and  nauseated. 
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